File:US0982F 



SUNDIAL CONFIDENTIAL 



TESTING DEVICE 

This application claims the benefit of Taiwan application Serial No. 
092102608, filed Feb. 07, 2003. 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0001] The invention relates in general to a testing device, and more 
particularly, to a device for testing liquid crystal display prior to the installation 
of a drive chip. 

Description of the Related Art 

10 [0002] With the advantageous features of low radiation, compactness and 
handiness, the liquid crystal display (LCD) has won great popularity in various 
fields of application. Prior to the installation of a drive chip, an LCD normally 
has to go through a simulated drive chip test using a signal outputting device 
whose plural probes output simulated drive chip signals to the LCD to inspect 

15 its performance of visual angles with an attempt to detecting the failed product 
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as earlier as possible such that the manufacturing cost can be reduced. 

[0003] During the testing procedures, the oblique angle test is usually 
needed. Fasten the target LCD (the LCD to be tested) to a sloping surfaced 
platform whose slope is fixed and cannot be changed using round-shaped 
5 fasteners; then the probes are driven and lowered to the voltage receiving 
area of the target LCD to perform testing. 

[0004] The probes have vertical displacement only. Moreover, the space 
between the probes and the target LCD is very narrow and it is very difficult to 
place the target LCD into such a narrow space leading to a high likelihood of 

10 crashes. In addition, the load bearing between the round-shaped fasteners 
and the target LCD is heavy because the two elements only contact each 
other at points. Consequently, the wearing out of the fasteners and the 
occurrence of a cracked or fragmented LCD will increase. Moreover, when 
using a platform whose slope cannot be adjusted, an inspector has to make 

15 frequent movements during the process of testing, which is in fact an 
unnecessary waste of energy. Therefore, it is desired to improve the 
conventional testing platform. 
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SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to provide a labor 
saving testing device, which reduces the wearing out of elements. 

[0006] The device for testing according to the present invention includes a 
5 testing platform, a height adjusting device, and a slope adjusting device. The 
height adjusting device is used to adjust the height of the testing platform 
while the slope adjusting device is used to adjust the slope of the testing 
platform. The height adjusting device includes a panel and a screw device 
wherein the above-ground height of the elements on the panel can be 
10 changed by adjusting the screw device. The slope adjusting device includes 
at least a screw rod and a brace wherein the brace is fixed onto the panel 
while the screw rod is coupled to the brace and to the rear of the testing 
platform. When screwed, the screw rod will perform relative movement 
against the brace and change the slope of the testing platform at the same 
15 time. 

[0007] The testing platform includes a cavity, two signal outputting devices, 
and at least three fasteners. The cavity is used to accommodate the target 
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LCD. The rectangular fasteners fasten the target LCD onto the cavity with 
most fasteners being situated at the downstream side of a tilting platform to 
bear the gravity imposed by the target LCD. Of the two outputting signal 
devices which are installed at a fastener-free side, one is horizontally 
5 arranged while the other is vertically arranged with the probe base facing the 
cavity. 

[0008] The signal outputting device includes a probe base, a vertical shifter 
and a horizontal shifter wherein the probe base is equipped with a plurality of 
probe pieces and each probe piece is further equipped with plural probes. 
10 The horizontal shifter is fixed onto the testing platform and is coupled to the 
vertical shifter via a horizontal guide rail while the vertical shifter is coupled to 
the probe base via a vertical guide rail. 

[0009] When the testing is completed, the probe base will be lifted first and 
only when a specific distance from the LCD has been reached will the vertical 
15 shifter start to withdraw backwards together with the probe base, creating an 
empty space above the LCD and the peripheral space thereof. At last, the 
target LCD, which has gone through the testing process, will be removed. 
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On the other hand, when the next target LCD is to be tested, the vertical 
shifter will proceed forward until the probe base enters into the space above 
the target LCD. After that, the probe base starts to sink down until the 
probes reach the target LCD. The testing of the target LCD will start then. 

5 [0010] Other objects, features, and advantages of the present invention will 
become apparent from the following detailed description of the preferred but 
non-limiting embodiments. The following description is made with reference 
to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 [0011] FIG. 1 is a three-dimensional diagram for a signal outputting device 
according to the present invention during the testing process; 

[0012] FIG. 2 is a bird's-eye view for a testing platform according to the 
present invention; 

[0013] FIG. 3 is a three-dimensional diagram for the rear side of a testing 
15 device according to the present invention. 

5 
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DETAILED DESCRIPTION OF THE INVENTION 

[0014] Referring to FIG. 1 , it is a three-dimensional diagram for a signal 
outputting device according to the present invention during the testing process. 
Signal outputting device 100 includes a probe base 110, a vertical shifter 120 
5 and a horizontal shifter 130 wherein the probe base 110 is equipped with a 
plurality of probe pieces 115 and each of probe pieces 115 is further equipped 
with plural probes 116. 

[0015] Horizontal shifter 130 is fixed onto testing platform 200 (as shown in 
FIG. 2) and is coupled to vertical shifter 120 via horizontal guide rail 106, while 

10 vertical shifter 120 is coupled to probe base 110 via a vertical guide rail 105. 
When the pressure cylinder (not shown) of the horizontal shifter 130 is started, 
vertical shifter 120 together with probe base 110 can move horizontally along 
horizontal guide rail 106 as arrow 126 shows. Similarly, when the pressure 
cylinder of vertical shifter 120 is started, probe base 110 can move vertically 

15 along vertical guide rail 105 as arrow 116 shows. 



[0016] When the testing is completed, the pressure cylinder of vertical 
shifter 120 will be started first lifting probe base 10 upward until a specific 
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distance from LCD 10 is reached. Next, start the pressure cylinder of 
horizontal shifter 130 to move vertical shifter 120 together with probe base 
110 backwards until a specific distance has been reached to create an empty 
space above LCD 10 and the peripheral space thereof. Finally, remove the 
5 target LCD which has gone through the testing process. 

[0017] When the next target LCD 10 is to be tested, the pressure cylinder 
of horizontal shifter 130 will be started first carrying vertical shifter 120 forward 
until probe base 110 enters into the space above target LCD 10. After that, 
start the pressure cylinder of vertical shifter 120 to lower probe base 110 
10 downward until probes 116 touch target LCD 10. Then start to test LCD 10. 

[0018] The probe base 110 according to the invention can perform 
two-stroke movement whose range is determined by the length of vertical 
guide rail 105 and that of horizontal guide rail 106. Nevertheless, the length 
can be adjusted according to the needs. The longer the length is, the larger 
15 the range allowed for the movement of probe base 110 will be. Meanwhile, 
the space for accommodating target LCD 10 will also be increased. The 
present invention is not limited to the structure shown in FIG. 1. Instead, any 
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signal outputting device whose probes can move in two dimensions is 
applicable for the present invention. 

[0019] Moreover, the signal outputting device 110 according to the present 
invention has all of its probes 116 installed in the same probe base 110 and 
5 has these probes synchronized in vertical movement and in horizontal 

movement as well, preventing probes 116 from outputting non-synchronous 
signals to target LCD 10, which will otherwise result in occurrences of errors 
during the testing process. 

[0020] Referring to FIG. 2, it is a bird's-eye view for a testing platform 
10 according to the present invention. Testing platform 200 includes a cavity 

210, two signal outputting devices 100 and at least three fasteners 220a, 220b 
and 220c. Cavity 210 is the place for accommodating target LCD 10. Of 
the two outputting signal devices 100 which are installed at a fastener-free 
side, one is horizontally arranged while the other is vertically arranged with the 
15 probe base 110 facing cavity 210, such that probes 116, by adjusting 

horizontal shifter 130 and vertical shifter 120 properly, can reach the signal 
receiving area of target LCD 10. 
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[0021] After target LCD 10 has been placed at cavity 210, fasteners 220a, 
220b and 220c will be used to fasten target LCD 10 onto cavity 210. Of 
which, the three fasteners 220a, 220b and 220c are situated at two lateral 
sides of cavity 210 with two fasteners 220a and 220b being situated at the 
5 downstream side of a tilting testing platform 200 to bear the gravity imposed 
by target LCD 10. 

[0022] As compared with the conventional design of round-shaped 
fasteners, fasteners 220a, 220b and 220c according to the present invention 
are rectangular, which contact target LCD 10 in a larger area reducing the 
10 load bearing per unit area and avoiding the wearing out of fasteners 220a, 
220b and 220c as well as the occurrence of a cracked LCD 10. 

[0023] Referring to FIG. 3, it is a three-dimensional diagram for the rear 
side of a testing device according to the present invention. Testing device 
300 includes a testing platform 200, a height adjusting device 310 and a slope 
15 adjusting device 320 wherein height adjusting device 310 is used to adjust the 
height of testing platform 200 while slope adjusting device 320 is used to 
adjust the slope of testing platform 200. Slope adjusting device 320 is 
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coupled to the rear of testing platform 200 and to height adjusting device 310. 

[0024] The height adjusting device 310 includes a screw device 311 and a 
panel 312 whose relative height to the ground can be changed by the 
adjusting screw device 311 . 

5 [0025] The slope adjusting device 320 includes a screw rod 322, a brace 
321, a supporting plate 325, guide rails 323 and 326, pivot point 327, and 
pivot point devices 324 and 328. Brace 321 is fixed onto panel 312; screw 
rod 322 is coupled to brace 321 and is further coupled to guide rail 323 via 
pivot point device 324 while guide rail device 323 is situated on supporting 

10 plate 325 such that supporting plate 325 can have relative movement as well 
as relative rotation against screw rod 322. Supporting plate 325 is coupled to 
panel 312 via pivot point device 328 and to guide rail 326 via pivot point 327 
while guide rail 326 is situated on the rear of testing platform 200 such that 
supporting plate 325 not only can have relative movement and relative 

15 rotation against testing platform 200 but also can have relative rotation against 
panel 312. 

[0026] When screwed, screw rod 322 can have relative movement against 
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brace 321. When screw rod 322 is screwed to the left, supporting plate 325 
will move anti-clockwise using pivot point device 328 as the pivot point 
causing testing platform 200 to have a sharper slope. On the other hand, 
when screw rod 322 is screwed to the right, supporting plate 325 will move 
5 clockwise using pivot point device 328 as the pivot point causing testing 
platform 200 to have a flatter slope. 

[0027] Therefore, the height of and the slope of the testing platform 200 
according to the present invention can be adjusted to fit individual height of a 
tester and different visual angles of different products. Consequently, the 
10 tester does not need to move around frequently and the accuracy of testing 
can also be improved. Specifically, any testing platforms with adjustable 
slopes and heights are applicable for the present invention. 

[0028] While the present invention has been described by way of example 
and in terms of a preferred embodiment, it is to be understood that the present 
15 invention is not limited thereto. Instead, it is intended to cover various 
modifications and similar arrangements, and the scope of the appended 
claims, therefore, should be accorded the broadest interpretation so as to 
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encompass all such modifications and similar arrangements. 
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